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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer 
solid electrolyte, having superior high membrane 
strength, low temperature ion conductivity, 
processibility, excellent high temperature properties, 
and high electric current properties by using a high 
ionic conductive polymer solid electrolyte, consisting 
of a polymer compound having a specified poly or 
oligo-ether/carbonate group as a main component 
and cross-linking and/or side chain groups for forming 
a thin film. 

SOLUTION: This polymer solid electrolyte basically 
contains a polymer compound as a main constituent 
component and an electrolytic salt. The polymer solid 
electrolyte may further comprise an organic solvent 
and an inorganic oxide. The polymer compound is 
non-electron conductive and can absorb or retain 
various types of organic polar solvents and comprises 
a cross-linking and/or side chain group having a 
formula with a poly or oligo-ether/carbonate 

structure. In the formula, R1 represents for a 1-1 OC carbon chain, branched, and/or cyclic 
divalent group which may contain hetero atoms, (m) for an integer from 3 to 10, and (n) for an 
integer from 2 to 1 ,000. 
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-«S (2) Rtf/£fctt-flS3S; (3) T ' 

1 7) — 8it (1) T?jSSn*#'JSfcH*'Jrf*— # 
-«iC (2) R^/*fctt-»iC (3) T* 

o«-«*«t*^*r-r4a-&ttiaric*. *5vjbssi:ji> 

[0 0 2 5] 18) — ( 1 ) 
[ft 2 1 ] 

-<(R 1 0) m C0> n - (i) 

o 

(2) Rrx/*fctt-jRS: (3). 

[ft 2 2 ] 

CH 2 =C(R 2 )CO — (2) 

o 

CH 2 =C(R 3 )C[OR 4 ] )< NHCO — (3) 
6 O 

[SC4>©E#ttWlE2 0E*il3i;****to-r. ] T 



1 9 ) -«5S ( i ) 
[ft2 3] 

-{(k'o^co},,- (i) 
o 

K«f ©E^ttflftE 1 ©f2«<i:lllUSci*$*t>-r. ] T* 

*an*ai«'jsfctt*'j=f*-jj«*— hast. — «sc 

(2) Rtf/Sfctt— «5£ (3) 
[ft 2 4] 

CH 2 =C(R 2 )CO — (2) 
O 

CH 2 =C(R 3 )C[OR 4 ] x NHCO — (3) 
O O 

KfoE^ttWE2©E«traua#s*to-r. ] t 

#-hlcE11Ufc«. fi-&fi-fi/*»£S£U »6nfcfi 

[0 0 2 6] 2 0) — J&5S; (4) 
[ft2 5] 

CH 2 =C(R 2 )CO{(R 1 0) m CO> n (R 1 0) m R 5 (4) 
O O 

*8S£abU m«3~l 0CDgScT&9. n«2~10 

oo©SE*nr»*. flu ra-^+KSRSffi-r* 

R 1 , R2, m&tfnte. ■ttl-^ni^— Tfc «t H LMo 

2 1 ) -fltSt ( 5 ) 
[ft 2 6 ] 



(9) 
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CH 2 =C(R 3 )C[OR 4 ] x IMHC0{(R 1 0) m CO} n (R 1 0) m R 5 (5) 
O O O 



2tifi©S£*foU R»tt**R-?*fcttR*ftl~6 

©7;p*juas**toU, R s tt»*ft i~20 

<fc^W«8*£SfrU mfct3~l OOg&T&O. ntt 
2 ~1000©g$CTr& <0 . x tt 0 ££tt 1 ~ 1 0 ©gg&T 
**. fib, lRl-»^'1>K*jBc#«E-r*R I , R 3 . 

r 4 > m. n&^xtt, ^-n-enra— Trt>«t^uaa:-3 

[0 0 2 7] 

*«fcfi±B*lJ«j«#Tfc-6 (a)!*^^*. Rtf (b) 

A/cfc*. ssk. (c)w«»j%. (.a) mm 

[0 0 2 8] (a)K^mt^« 
*38W©K#^B^»R©£fi«j£j«#T***$H t 

T;#-5fc©T£0. TIB— (1) T^n^/^'Jt 

[0 0 2 9] 
Ht2 7] 

-<(.R l o) m coy n - (i) 
o 

[0 0 3 0] RiaSMAU-lOOltt, # 

tttfcfttf/i:fctt:»R©. ^nj^£^A,T*V>Tt><fc 
l^2ffi©S£*bU mf±3~l 0©g$cT&9, ntt 
2~1000©BE»CT?»*. ±E— «5£T©R'©R**a« 
H#Tft^»+©;&-#*-haS©ffl*tW 

<fcl^. »£bl^R'©0$5ftg:te 1 -4T&3. Sfc. 
±?B-^S (1) tiltSmOt*. Kfl^HflaMPK' 

+ ©*-#*— hS©«^#ifl|i!l£&»). *$Hf©IEIK 



ff£L^mW:3~5Td5-5. 
[0 0 3 1] **ifi©SiHFBg#««»K:fflt»6na» 

^♦©-fjc (i) T*^n5#utfc«tu^x- 

^;U/*-#*-h*©«9iglx&ntt2~1000©ieH 
3~1 0 0©«6H*W*b<. 5~5 0»|; 

[0 0 3 2] *«9!©ffi5H t Hfla»*»K:ffl^&n** 

^filTIt (A) — JRS (1) TS?Sn4#>JSfc 

«sc (2) atf/sta (3) T^$n«.m-&tt-efiB* 

Hfc 2 8 ] 

CH 2 =C(R 2 )CO— (2) 
O 

CH 2 =C(R 3 )C[OR 4 ] x NHCO— (3) 
0 6 

Kt. R 2 &Z>*R 3 tt, **IR^3:fcfcMSWti*l~6© 

7;i/*;ns£*bu R«ttitt*R i ~ i o ©*«. # 

HHK&tf/S&ttSI'R©. ^P0^«r^A/-e^Tfc<fc 
Us 2 ffi©g£*fc> U x 0 Sfctt 1 ~ 1 0 ©S£ScT& 
S. fiU |WI-^4>tC«gc^ffiT«)R 2 , R 3 , R 4 2fc 

^snsnffitoH'&a^a-ea&ojffii (b) 
me— «sc (2) Ri^/^rctt— ®ic (3) tssn* 

a©fl^«»i©Kj6K:J:0»sn*»$HMfr&w. ** 
(o mfie— ^s: (i) t?^$nsjpusfctt*u 
3-X-5MP/*-**- h«i6*Mr-r*!«^ft'&«it 
-«ic'(2) &tf/*fctt— «ic (3) Tssnsi^ 

[0 0 3 3] ME (A) fc«-rs*#:«j&S£ttfl:£«f 

tLTd «A«£ilT©— «S (4) &-3V*tt (5) T? 
[ft2 9] 

CH 2 =C(R 2 )CO{(R 1 0) m CO> n (R l O) m R 5 (4) 

o o 

Hfc 3 0 ] 



(10) 
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CH 2 =C(R 3 )C[OR 4 ] x NHCO{(R 1 0) m CO> n (R 1 0) m R 5 
O O O 



(5) 



[0 0 3 4] -«SC (1) tl^tl^mh-^ (2) 

2CH 2 =C(R 2 )CCI + HO{(R 1 O) m C0> n (R 1 0) m H 



n+->juas«r-r*# u *fctt3-u =fx— ^p/*— * 

[0 0 3 5] 
[ft 3 1] 



n 

o 



II 
o 



CH 2 =C(R 2 )CCK(R 1 0) m CO> (l (R l O) ri ,CC(R 2 )=CH 2 

o o o 



[0036] — «ic (i) Tssnsat— «ic (3) 

Mb 3 2 ] ' 

CH 2 =C(R 3 )C[OR 4 ] X NCO 
O 

» * ft -5 # 'J £ & i** U =f X- 7^/ * - # h * 

CH 2 =C(R 3 )C[OR 4 ] x NCO 
O 



[0 0 3 7] lftK)*fttLT, — f@>j£ (3) TTKSft 
-5. ) S5^tt7i? U D-f M y ->7t- hM^i 

[0 0 3 8] 
[ft 3 3] 



O 

H 



I 



CH 2 =C(R 3 )C[OR 4 ] x NCO{(R 1 0) m CO> n R 6 
O O 0 



[0 0 3 9] Sfc. — jttS (3) T^^nStll^r [0 0 4 0] 

2CH 2 =C(R 3 )C[OR 4 ] x NCO + HO{(R 1 0) m CO> n (R x O) m H 

H 

o 



1 ©^UtTKJK^itSCttct 0 3 



it 
O 



H v H 

— CH 2 =C(R 3 )gOR^ x NCO{(R 1 0) m CO> n (R 1 0) m CN[R 4 0] x Ca 



ti 

o 



II 

o 



II 

o 



II 

o 



o 



[0 0 4 1] (3) T^Sn*fi6SSH^ 

[0 0 4 2] (2) **W4 (3) 



(2) *£W4 (3) T*SnsWffiS*2^JK± 
(2) **W4 (3) TS3n*SffiSft2^EU:*r-r 



(11) 
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3ftflE36»5**UT, lft?*> tC-^^tl-S.— (2) & 
(3) T^^n-SW^SCDSfcli. 3^±!iU0 

[0043] *fci»e— «5t (3) -cssnsa^tt'gr 

f H#t«wt i/ti^O'f *>€f asfte 

(3) T*^n§iM«ia 

[0 0 44] at:*^®*^ HfrWWIIOWJffiJ**)' t L- 

1 1> -a <t fl&oa^-tt^* i ©#a£#-e* o t t> ct 

[0 0 4 5] ffiffifi-&ttte-&tt£#«£iiT1jB&fl!©a£' 

UMTMJUXfik : &a91/^> (**) 

Sfctt"? >,(**) 74? 'J U-K (*:?) 7^U 
^UJI/73h\ N, N-^^f^^'JJl/JS K, N, 

N-v*^;^:? injurs h. K»tfr.i^>, (* 
*) 7^'J u-DVft — K N-t*-;HfoUH 

>, N, N-iS*r)l>TS.SZfa\£)V (^^) T^'J^ 

—juts. FSft-g-ti, x5 L ;i/ti-jux-5rju^(Z)7';i/+ 

^ tf X ;i/X— 5=- j|/ £r#tf -5 £ £ t5*T^ £ . 
[0 0 4 6] Z.n*><D<pT:\ (^^) 7"£"J 

«**-r* (*$0 7^JMxXfM^/Sfc«9 

[0 0 4 7] mjfe (B) KJR-TSK^flS^ftJi. 
«. (b-l)ffiE— »SC (2) SOC/^fctj-^iC ( 3 ) 

#i t (b-2) mm^smm t z>-nmm t me— « 
s (i) -cjR*n*#u*fctt*u=f*— hast 

wr&n*. {t-&^(b-D i (b-2) <hosjr> 



f|gS<fc(b-2)<h©£jfcf;:±£fc©Tt>J;^,, Sfc, mjf2 

BtrlB-^ (D Tf*sn*#u*fctt*'j^x 

5$ (2) Rtf/£fcte-J&5£ (3) TS^nil^ttt 

*9!©*#^B#:**»Km»**#^fls£*£LT 

*a^#i. te©K#^t^«^©iI^*T*oT'bJ: 
xf l/^W K. #U:/ofcri'>*lM F. #U7 

£MjnxHj;k 7t?u^>?x>, *u^^^u;u (£ 
fc«T^u;p) sxxf;n, 7p'jx^ix>, jpijsjix 

[0 0 4 8] we— «xS (i) T^sn-stf'j&tf/s 
©^jg^{a©»«, Mea^ttfl^fci&Jiisna^-r* 

WHfcfflV>fc£S©^*>e»«RtfJllt»*, 

[0049] MEa^tt^%©a-&tt. -&H*T*a 

WEa-&ttfl:'&«#Sft, »*v»«a^ttft^«iffii 
©WE*a-&Bl««:a'&ttfl:-&«&0«^«K, 77fX 
-fy^fnxhUJk ^> , /-f;^-^D-'f Kf©7 
S?#;l/a&«&» CFjCOOH§©7"Dh>|E, B 
F 3< A 1 C 1 ,f©;KXi§ffl*ft>l^*I < & 

;pa^, *^*>a^**v»tt7X3j->a^*-&*jit 
*«T?tf*. a^ttfls^«"s&J4a^tts^*»ijK 

[0 0 5 0] (b)f^a£ 

»***^ViCa:?5ia*K, L i CFjSOj. LiN 
(CFjSOj),, L i PF (> L i C I O,, Li I , L 
i B F 4 , L i SCN, LiAsF (1 NaCF,SOj, 

NaPF,, NaCIO,. Nal, N a B F 4 , N a A 



(12) 
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sF ( , KCF,SOj, KPF ( , K I m<DT )Vf3 U 
Ifi, (CH 3 ) 4 NB F 4 3?©4$fc7> ; EX -^Aig. (C 
H 3 ) 4 PBF 4 ^K>4i^*:X*:-'i7Affi, AgC10 ( S 

-grtt«. ^^©fiSf-ttU O.I~5 0ltXWfS 
L<. 1 ~3 0Stt%#4$tC$?£L</:>. 

<fi*an. igi'O. lfiS%K*T©tfc^T 

<&-£>„ 

[0 0 5 1] (c)*Tttt£Ji 

Wi-3fc^<h©ffi^ft#iUf?T% »■ 
»*ai/Tl»*. ^0i3ftS!ltLTH 1, 2-5? 

;k t- h 7ifl/>^ l J r3-;k^;*^;kx-^;M§P©x 

-K v^^Mk^-tf^-K ^x^;k*-**-K 
x3\H/*3\^#-jtf*— h3£©;&— hIK. 

f^tfn'J K>, N- t*x;i/hfPU h*>> 

i£^ftT®&mmm(D-(-*>fcmmtfm±-rz>o z.v>fz 

[0 0 5 2] ((DftMMMttlfe 

mmmt<®>&misQ-rz>z.t\zj:K>. &&&&&& 
©tt*a«±»u £»«©**«■*«*+»■>&:*& 



V^->7. /Vf Kn^JktM h^©-r 
t>€*tt*fctt*litt-l: 5 5 >y * xaH^A^WTS 

<. BETST10m'/gH±, S5l:tt5 0m«/g 

LTtt. a^tt»JBK*i£ffl£T*njaW;:lEJ£ttfcU 
**, tbTtt0.00lMm~l 0 

(im/JifiPtK, 0.0lMm~ 1 umtifimzff- S L^. 
Sfc, »ttiLT(i*». 9PJg. 

R«&^L#tt^©«*©^tK©fc©£JB^£C:£>&*T? 

C<<a8it>5Hi*Si;4. *SUV»*10«tLT 

.0. 1*^3 0fiS%CDteH^#{Ci i fSLli„ 

[0 0 5 3] [»^H<WW»*0«ifi*jfe] #3891© 
JfS^hfafWWHtt, ittreS£ttte<&#5©4>&< tt>- 

a#©*ftsiM*«iK*-a-tt, iWEa'&ttfl: 
<b«s*jpiB^bfca'&itfij«»*Biiibfc«. 

*»91©H$H l 0*MM«£»*. ^©75rffi(c«ttx«. 
JOIST"© g 0 . JSffl-h©;*;i*ft* Vyht 

[0054] a-&«pK»ii*fflv»**^ttt. a^rtift 

7tb'D77> (THF) , 7thzMJ;k h;UX> 

laa^ttfls^woasKJ:*^ a-&««iBJi*afliT* 
ettjt*RgjwJc«toa'&$-a-*«^ic»4, hubbh 

^•ttYb-&«l©afflJcJ:S^. 'Ov'JP^^P^r 



(13) 
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[0055] *mmis l tt^wmMm.*mm7 

©T. jg Lit *>©£«.£&&&<&*. ^ffl-r^>7^;i/A 

7^ >«v-f ^ntf— 5*7* a >^iMMJ<ff 

J&**tf5n. f t fcMtt* 'J 1 1/ 7 -f > 7 ^ )^ w 
£L</>. £f c> ^©SJU^tL-Tte. 10~9 5%iS 

t^fc©#&<, *f?£bl^?L*tt4 0~9 5%©^HT 

^*fb-&$3©i!>££< tt.— a. Sfe«'tiic^^< tfe 

-«©«»»», »£fc«fcoTtt v 3 6 £«©!««■** 

nn»-&UTftaa^"itaj««s*7Ltt# , J v— 

[0 0 5 6] [*»Rr/-t©«jfi*j*] 

lt, mmmi*=.xmm<D-~m<DWtmmmm&m i c« 

"To H4», 1 ttJES, 2 tt»»-?B*MMfSt, 3 ttft 
«. 4 5tttt«tt»IIBitJtJWT?**. 
©*«©«Mcfc:feV»T. E« 1 fc&KIMb*, &0Uftfc 

*fi©^ffi?£fj!« <IE«Jg<»R) SfflUSitfciO. 

mw£. S5#»©mfew#sn&©T-£?£ uvio £©± 

■5 &«««*«© fTtt. 3fej»«flW* 

[0 0 5 7] £©«£©&JB&'ffc#l^&KBK'ffc«j£SSje 
#, 5 7 41 (195450 tCfa«$tlT^-5J;5^:> — JK 

©ffi!^B#t. #J;U3\ L i.CoO^L i,MnO,f© 

u A7c*£&jR&ffc;tt&£ wi&jRatfbfljKif 

57215-^tCl3«3nT^S«t'5C L i 2 C0 3 ©igi^ 
-5. 

[0 0 5 8] .SfcSMtT. MBflsL-^T^tHSjS-C 



'j/t77z=i/>awt©B*#, #u trp— -ip&tf-e 

Jfl'J^X-WVRtra-©!!**. ^Utf'Jy 
>SM;i/ftl*t©«3M*\ iPU-f V5 1 7^-75 : -Xk>S 
*©■!*#:. # 'J 7 U U >Rtf-t©8SilM*. # U -fe U 

y7i>W^#*, #ij;t77x-l'>k-l/ 

# l Jt7f-V'>t-l/> > 3j?U-feUy 7x>t*Xl^ 

>, tJ^'j tru v*> >m ;i/ tfzz >«?©# >j 7 u - v y t* 
Tj?i^&n*i»*tt«$m4, »jfi©«k-5^b¥«j** 

W;MMMb*#p&&, **V*tt-?-©fl&©4Mai©#«fctetiE 

[0 0 5 9] Sfc, «*WW£LTtt, Aifi 
H£h mtBffilt&h 7<y 

[0 0 6 0] *%9J©tt%©ftft3£m*Sft&&HftlK 

tutu 7;p#'J&jr.- 7;u*u&jr-&&. «**f 
fflMitiuo, Bttffiv «#*©«***# ?>n*© 

T5fSL^„ ^©.k^^A^ljg^gW^-Ctt. Uf^A 

U^A/T^^ >"&&#© 'J ^A-g-^gi 
3i*«t>Kfl:jB7cttffi3&»fi< . '*»o»Kfl:*«?iffiTf»*X* 

Ji^ftl:ffSU\ Sfc^Wfe , J^^A^^->^® 

»lBT«4tf»il/T«, ^^HS). AifilS^. 

S*P-i7X, E^P-^X. tfy^fli*, 4? 
UT-tr>. C 60 , C„»©77-l/>«^*lf6n5 

[0 0 6 1] ±aHft«Jg«jR£fl|H. 7^*U*K-f* 

7;i/*U^JSifi<tUTtt^^.«, LiCFjSO,, L i 
PF ( , L i C 1 0 4> L iBF 4 , LiSCN, L i A 

sF ( , L i N (CF 3 S0 2 ) 2 , L i N (CF 3 CF 2 S 
0 2 ) 2 , NaCF,SO). Li I, NaPF,, NaC 

1 0 4 . Nal. N a B F 4 . NaAsF,, KCFjSO 
3 > KPF f , Klf$*(f5;ii5t#5. " 

[0062] &f&me>nmx.zfmi&.<DMmjj&<?>.—miz 
mM(Dmzm^fs.m^o)7,^.— j &—^tz\^^> 

<tmS*tt0-&-&T, HiIIB^itft:rtiCAn> WZ, lEffi 



(14) 
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«f « & / * it \mffl&it®j * mtam^ vtzm^m.^. 
sttcioa-^-r^^.ttCcto. £5>tc, a^- 

mt^m<D'pis.< t*>-mx.tf®m. s^tt^nc^© 
s-b-s £ t t- «t d mmzmm-rz z. 1 1> pifigtr*^,, 

[0 0 6 3] ft*. m£«%«j£fflttiS#&&v>ttffiG 

7S7 ^ x#m?&nfcf<fc #tc cms e> 

[0064] >T r >-y-a«-t©«aii* 
* waunitt. mmmz&ntzmm.-mm? >x>iw 

BSW®HI$0 2 tC^To ^lcmXlc 

9 \zmm&mmitffl* 1 0 «u - 

[0 0 6 5] j|Mt#7tt*^e#ttT«»fl:#«JfciMt 

tea** 0 . T*s«wt*B«©**v»*m£jBv>* c 

*£ttntf1$f;:«MfSS«ft MBSO^tWiifS 
^,-affl©^»^^<ft0»SLVi o #J;U£. 77- 

c 60 . c 70 **W*c:t3&«i?#*. 



[0 0 6 6] aJH3>5 f >-y-©»^fcH[ 

trE£#3*L-^. iCD«k5S:ft^«tUm (CH 
3 ) 4 NB F 4 . (CH,CH 2 ) 4 NC10 t fW4S7> 
^X^Alfi. tf'J v'X^Aig. AgC10,fOl^ 
(CH,) 4 PB F <m(D AW.-fo^*—0 L 
i CF'jSOj, L i PF t , L i C 1 O,, Li I . Li 
BF,, LiSCN, LiAsF,, L i N (C F,S 
O s ) 2 . L.iN (CF 3 CF 2 S0 2 ) 2 . NaCF 3 S 
O,. NaPF fl NaC10 4 . NaL N a B F 4 . N 
aAsF,, KCFjSOj, KPF,, 

&. jfns. •«fflWf©»i*Hfc«3&«*w , 6n*. £n&©+ 

6. 4)i&7> ; EX^A^. tf'Jv'X^AlS. 4$hfcX* 
X^Ail, T;U*'J^JRtS*W*LV>. 4j&7> ; EX'} 
At&OtfTtt. (CH,CH,) (CHjCHjCHjC 
H 2 ) jNBF 4 Oi5&. 7> ; &^ , >A-1'^>©ft^_h 
©B&SaW«toT^-5t>©a*. BiSH^HffcW&K^© 

[0067] &\z*%w<Dmm.-mm-3yj : >- j &(Dm.m. 

tcjgM L- ft ^ «fc 5 \z n > x >-tf#tj£ffl M&ft fc An, 
*fctt3a*#±K:Bfif mffi^Sfcjgaft 
JP*© X ^~ U— * fc ttf U T *5 v ifcS^T @& 

;i/A*^UT»StttittSftS0^-a-T, wee 

«ii^i^tcAn> tfriBS^'tt^-&#)© / >ft< tt>— a. 
*fett^ntc>ft< tt>— aoMRt, »-&tc<t^T 

ttnariEttsaxufca, a-g-r^citfciD, 

e.n-5o *^ic<to, & \zmmmm.- mm =1 

^©'M< tt>— aatwsii, sfc«cnicffi©a-& 
mt&mikTS/ % tz \x5iwmas/ * * 
^*ps-& l fea^-ttffl^ *a-& l Tf# e n^a^ 

^LT2tt©^@tt«®Srft5 0-&*5-B-T. ^fe^ffitt® 

mz®ftisi£zz\t\z£om%.-&m3>7 : >-y-$:mm 

[0 0 6 8] ft*. Mie:3>x>-9-$fi£-E#$ii#:&-5^ 
ttjWE3t«M*»4. SUSSOM. ^'J^aKl/X ^ 
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[0 0 6 9] S«a>x>itO^WiLT«, 0 

COCI 2 G&PJ) 

HO(CH 2 CH 2 0) 3 H 



[0 0 7 0] 

[0 0 7 1] 1 : flS^flj 1 &tf 2 

[flS 3 5 ] 



10t£lT> N 2 T 



CICO(CH 2 CH 2 0) 3 CCI 

o o 
(ft** 1 ) 



(a) 



HO(CH 2 CH 2 0) 4 H 



[0 0 7 2] ±5£ (a) , (b) fcfiEH. fSTMJl 
T, 1 0"C«TTjiPJ<D^xy>^Sr%#^. 5 



COCI 2 

CICO(CH 2 CH 2 0) 4 CCI (b) 

^**"2 Sr-g-fiSLfeo ^nb©(^/ttiGC -MS 



[0 0 7 3] SI 
3 

Ufc3 6] 

tfUv?>#«£T,CH 2 CI 2 * 



2 : 1 , 2 0*U zf T— < ft 



4 



HO(CH 2 CH 2 0) 3 H + CICO(CH 2 CH 2 0) 3 CCI 

£ ^2 H 2 0 

(fb-&®J 1 ) 



(c) 



HO(CH 2 CH 2 O) 3 (CO(CH 2 CH 2 0) 3 )xC0(CH 2 CH 2 O)3H 
O O 

fcf'JS^SqET, CH 2 CI 2 t> 
HO(CH 2 CH 2 0) 4 H + CICO(CH 2 CH 2 0) 4 CCI — — 

II £2 H 2 0 (MMf> 



M&&*2) 

HO(CH 2 CH 2 0) 4 (CO(CH 2 CH 2 0)4) y CO(CH 2 CH 2 0) 4 H 
O O 



(d) 



[0 0 7 4] ±5* (O , (d) KUfcH, fifSsT^i 

^Ua-;i/fcfX0onjjvJk*-h# 2) t 

« 6 rams* mm<o^na^ sjpom 



^-*^-h®S»¥^7>^» (Mw) . Jp^HOigb 

ft/&^3 Mw -151 2 0 0, x:~^5. 
it-S%>>4 Mw ~^J1 5 0 0. y:~^j5. 



[0 0 7 5]* 
[ft: 3 7 ] 



(16) 



nmW- 11-149823 



2 STCaT. THF + 

HO(CH 2 CH 2 0)3(CO(CH2CH20)3) x CO(CH 2 CH 2 0) 3 H 



" » CH 3 CH 2 0CCI 



CH 3 CH 2 0(CO(CH 2 CH 2 0) 3 ) x+ 2H (e) 
O 

[0 0 7 6] WftfccfcO, ±5* (e) Kft^lS«2T * U zfx-^l//*-**- h (ittiMS) 

3) ©te^KTHF^M^fc^^l/CDX^Jl/^DD^;!/^ [0 0 7 7] ^ffi^!l4 : M^tt>ffc^«J 6 GV&Jsfc 

fcfUy>#«ET, 2 STCEtT,' *^^«T«. Mb 3 8 ] 

HO(CH 2 CH 2 0) 3 (C0(CH 2 CH 2 0)3)xCO(CH 2 CH 2 O) 3 H 



II 

o o 



+ 2CH 2 =C(CH3)CO{CH2) 2 NCO 

£ THF* 

MO I 

H M 

CH 2 =C(CH 3 )CO(CH 2 ) 2 N(CO(CH 2 CH 2 0) 3 )x +2 CN(CH 2 ) 2 CK:C(CH3)=CH 2 

o o o o 

[0 0 7 8] {t^«l3 (¥^1 1 2 0 0) (60.0 MR, I RR«7cSM<DjB*^6 t jt^ft3 tMO I 

g) RtfMO I W^^UP^M+yxfMVyJ tel**2TK*SU MO I ^7y7t-M^i* 

» (15. 5g) *Iigi^TJ;<Ifit^TH U ^l/^>g^MUT^0, ft^«6^bT 

F 2 0 0mn;»»Lfc8, v^;i/^>> ? ^^l/"h V^dt^to^ofco 

(0.44g) SjRfllbfc. -tCOft. 2 5tT»15«fBE [0 0 7 9] 5 : m&feit&to 7 

HO(CH 2 CH 2 0)4(CO{CH 2 CH20)4)yCO(CH 2 CH 2 0)4H 

0 o 



+ 2CH 2 =C(CH 3 )CO(CH 2 ) 2 NCO 
MO I 



£ THF* 



H H 

CH 2 =C(CH 3 ]CO(CH 2 ) 2 N(CO(CH 2 CH20)4)y +2 CN(CH 2 ) 2 OCC(CH3)=CH 2 

o o o o 

[0 0 8 0] ft^#j4 (¥*5*HF«1500) (75. Og) R OI«l»2TKU MOIMVvJt-hSffl 

tfMOI (15.5g) *2**H»*T<fc<««b&TH *U ^7 LT45 0 , fc^«|7#«£j«L 

F (2 0 0ml) v^;^>> ? ^^l/ T^5:t»-3fc. 

-h (0.44g) ZmulsfZo ^CO'&. 2 5 < CT^15B# [ 0 0 8 1 ] mMM 6 : fi'&ttffc'&ft 8 <Dfi$L 

fHR/S£**e:£K:«l:0, ffife^^#l^#feo ^O'H Hb4 0] 
-NMR, I R&t/7C3g»W©JI8*36^, *fc^#J4£M 



(17) 



#BS¥l 1-149823 



CH 3 CH 2 (OC(OCH 2 CH 2 ) 3 ) x+2 OH 

° Uk&Vo5) 

Sn, N 2 T 

+ CH 2 =C(CH3)CO(CH2) 2 NCO ► 

£ THFt 

MO I 

H 

CH 2 =C(CH 3 )CO(CH 2 ) 2 NCO((CH 2 CH 2 0) 3 CO)x + i(CH 2 CH 2 0) 3 COCH 2 CH 3 
O O O O 



[ 0 0 8 2 ] tt&fa 5 (TOfiUOO) (130.0 

g) rcxmoi (i5.5 g ) ^mmm^x^<mm^ 

fcTHF (2 0 0ml) \zmMls1t&. 'J^JV^'J 
p^V-Y' (0.44g) S«mix&. 2 5^15 

5 tMO I ttlttlTSfSU MOIffl-fy-/7t-h 

L T ^ £ £ t &ib ^ ■=> fco 
[0 0 8 3] HiStfy 7 : ffi#^HftMKl»CD«]fi -(ft 

fc£*6 (2.0g) , X? 1 lx b (EC) 
(1.8g) ..X^M^fc— h- (EMC) (4.2 
g) , L i PF ( .(«*<tdt«««l^l^-K) (0.60 
g) . RXN*2, 4, 6- HJ*3MI^>V-f Jk^7ir 
^X7^>t^-f H (ffiA«. Jk>U>TPO, B 

ASFliK) (o.oiog) ^y;prf>|?Ha4'T«i:<® 

-;i'7^y->1'-) H3 0ppmt*-3fc. CWftfi-g- 
tt«aUE«»*7;i/=f>»HftT, PET7^;PA±fcmfli 
&. *Sil)VmX5>-7 FL20S.BL) * 

1 0«-B8»Lfci£3, EC/EMC*«)WWfil/ 

fcfi-&^(-fb-&#)6)7^;UA7!i^3 0 /im©gi7^;l' 
Ai:LT#6nfc„ £CD7^ ;kA©2 5X:, -2 0tT 

o -f * >e»« * -r > tf- ^ >x & \z xmife l i d 

3, ^n-^'n. 4.0X10-', 0.8xiO- J S/cmT*^ 

tZo 

[0084] nmw : m»?&#ntimtti<Dm& wt: 

fl:-&» 6 0 (2.0g) Sffl^fcfil^ 

H*«i(i7iB«l:LT. EC/EMC^tSMM 
Lfca-&#:aL-&ii3 7)7^;UA^^)3 0 Mm©g5i:7^ 
;kA£UTf§fc. ^©7-<;l'A<0 2 5t < -2 0"CT"« 

•f * >&mm s-r > tf-y >x s KTMje l & t n 3 . 
-t-n-t'n, 4.2X10- 3 . o.sxio-'s/cm-es&ofc, 

[0 0 8 5] £JE0| 9 : ft£KFBfttt*MK®Stifi (fl: 
7 8) 
6 CO«t> 0 IC. ik&<®)7 (l.Og) tit-SMi 8 

d.og) t©jB-&*tfflir»fc6Wi.tt**«7 tra*ic 



l/T. EC/EMC*«tf*&-gFaLfc#«-&flE«fr& 

tUT^fCo d®7- 1 '>ll'A©2 5t. - 2 O'CT-CD-r* 

-6n> 4.5X10" 3 , 0.9X10- ! S/cmT*-?fc. 

[0 0 8 6] 1 0 : ffift^SttttttKtt'&ffioai 

it (fc^fc 6 7 ) 

it-Sty) 6 (o. 5g) . \Y&mi (o.5g) . iooot:^a 

LfcT^5xr7A^-y--f HC (B*X7PyJH3 & 
ft^ao.013tfm. #StT&iS$0. 1 u m (S EM 

ffiS) , BETtfcSB»10 0m!/g) (0.33g) , 
EC (l.'8g) , EMC (4.2g) , L i PF, (JS^Mfc 

H) (o.eog).. Raoi^'j >tpo 

(BASFttJl) (0.005'g) ST^^gfflSt+TM; 

it (*— ;i/7^r -y->r— ?£) ft3 5ppmtfe^L d 

±.\zmn'&. *3.l3)V8L%7>-f (=#*^,tt«! FL20 
S.BL) &10»IWLfctC5, EC/EMCliiS: 
^* L tzmm&fc (it&VO 6 + 7)/T)V^-Ok. 
***r< HC1«-&7^;i/A^3 0/im©gi7-fJl/A 
tLTttenfc. CC7^;i/Ara2 51C. -2OtT0 

^■n-en, 6.6X10" 3 , 1.8xlO- 3 S/cmT*ofc. 
[0 0 8 7] 1 1 : Sfl^PBttWSKWOJBii 



ltbT^y'J>TPp (0.005g) ©ft OK. /I 
-sT^ND (B*»8g89 (O.Olg) £»JnU 7^ 
Sr^AtW KCSrfflUfc ^KWttSU^J 1 OtR 

r»a-&tt»j««*7;u^>*H«T. PET7-fM± 

(C^WS, PP7-f^A$MH- *7h7"U-h± 

t&o'c. i%fffliiamvtziiz\z. ec/emcim 
ufc*a^#: wk^w 6 7)7^ ;i/A^» 

3 0fimfflg47^M(!:LTi6tlfc. C07^ JPA 

©2 5t:, - 2 ot:T©-f t>eig^-f>tf-y>7 
fticTii^Lfet;i5, ^-n-?-*n, 6.0x10-3, 1.5x10 

-'S/cmTSo/:. 



(18) ftffl¥-l 1 - 1 4 9 8 2 3 



too88] ^mm 1 2 : mtt^mfcmmnm&mvm 

L i PF < Kft*T«*fbJ^*J&i> r l'--h*L i BF 
4 (O.SOg) £/B^fcJ^tt**0!ll 0 tB*CUT. ■ 

3tefi£tt»j**sitfc. ;ioiriai«)g*i 

^■y->^— ffi) H5 0ppmt*ofc. d (DTtfi'&'ftffl 
riE»**18«i 0tH*i:PET7/M±l:MRtf 
TfcMMU EC/EMC«W(4*gb&*a*#(fl: 

-fM5:ft3 0iimOa47^MtLTtfc. C©@ 

M«»o2 5t, -2 0t;w*>e*fliH>t: 

— ^>Xfe(CTfflteLfei:C5. 5.0X10" 3 . 0.9X10" 3 
S/cmT$)ofeo 

[0 0 8 9] 1 3 : ffi^-?B^««R«^M«>91 

E C/EMCCDf^to 0 {C, EC (1.5g) . EMC (3.0 
g) . >?X^;U*-Jf5^.— h (DEC) (1.5g) £JH 

mtzo dcom^co^*a (*— ;i/7^r >y->v— ) «3 

* 1 0#H8WLfc<h;i3. EC/EMC/DEC&«5? 

tfA^+M* KC^?^ ;i/A#*33 0 AtmWgtL?^ 
JI/AtLTfiSttfc. ^07^^(02 5t, -2 CC 
T<ZK * > tf- y > X ffiJC T«IJ£ b & t £ 

3. ^-*V6*l. 5.8X10" 3 . 1.0X10" ! S/cmT*o 

[0 0 9 0] HtfiM 1 4 : ffi#?B9#tt#fttt£JK<2>H 

it «b"&« 6 7 ) 

bfc/W h'a^HM h (KW2 2 0 0. teflMb^SL 
¥«3*£T©ftO. ljitm (SEMli) . BETJt^®« 
lOOm'/g) (0.33g) *ffl^fc«^tt, ilJfi^Jl 

7KS ;i> 7^ ) tt4 5ppmT*Jbofc. d 

5, EC /EMC Lfc*a-&#Mb^* 

6 +-fb-&#j7)/KW2 2 0 0^-&7-f JUA*<*5 3 0 u 

mtD^xLy-oiAiiLxn^nfzo z.<n-y ^ )ia<d2 5 
aijsbfcici^. -e-n-^n. 6.0x10-5. i.4xio- j s/ 

[0 0 9 1] *Sfifi»J 1 5 : n#?H#ttftK1ft£Ka>ai 

£ Mb£*6+fb-&*7) 

t-')Afh77MDiPl'-h (TEAB) (1.00 
g) . iItbTEC/EMCI;«^.T7"Dt;i/>A- 
(6.0g) S«l»fc6451.«**Wl 0 



££ttffii£4fe&&i&tti i o tra*fca*R^>eiHi*L, 

P C*10f«StSl/&*8^#(ft^« 6 + <b"&* 7) 
/7Jl/5r^At+it^ KC«-&7>f ;UA*»9 3 0 Mm 
0lS7>fMtUTffc. £<7>@#*8¥ff©2 5;C. 

l/&tu5. -t-n-^tl 10. 5X10" 3 , 1.8X10- 3 S/cm 

[0 0 9 2] HJfi^J 1 6 : ffi#?B#ttfKRJK<Z>SUfi 
Mb-&*i6+fl:^4&7) 

IMitT^U^PO (0.005g) <0ft9K, ^> 
JWI—ttV'f F (0.02g) S^JnU 7JI/5rO 

;i/7^r^->r— S) tti2 0ppmT^fc. ccd^m 

^ttfi«6*S7;P^>»H«T. PET7-fM±l:l 
=ffrtft. PP7^J1/A5MLT. *yb7"l/-h±T8 

one. lBt^Jn^L-fct^^. PC*«***^SLfc 

Wb^*.6 -Mb"&4£l 7 ) 7 -r ^A*^ 3 0/imffl 
S^7>r;i'Atl>T#6.nfe. u©7^Mffl2 5'C, 
-2 0tT-Ol , t>£«K*'f >tf-^>Xffi{CTi|iJS 
bfctu5. ^-n-^r'tl. ll.OXlO-3, 2.0Xl0" 3 S/c 

[0 0 9 3] *Jg^J 1 7 : K#?Q#«ftRtt£I!t®S 

£ Wb-&#l6+{b^7) 

L i PF.S&Jj^&VMJtWi^ISm OiH«Cl/ 
T,.ttt**lP3ta-&ttilftJ««»S#fc. '©mj5g^CD$7K 
* (7J — ;i/7>r. -y->^— &) lilflppmTS^fc, CI 

u Ec + EMc*»«ES'&aufc«**ino*ea'&# 

ab^6+ft^7)/T;P5^7A^+-9--r FC^ 
7>r;kA£ifa3 0 jum©g£:7>rJUA£UTf§;fc. 
7^;UA*1.2M L i PF/EC + EMC (fiMJt 
3:7) «#HS^KiBl«fM«*r*c:tfcJ:0. 7^ 
;UA"^t^L i PF,tf[*a*JlPbfc. C©4l[«»lDJfii» 

^mwmmmy^JiAcD2 5-c. -2 o < CTo-r^->e 
««*-r>fcf-^>7xfe{cT«^bfctci5, 7.0x10 

- 3 . 2.0X10-3S/cmTfeofc o 

[0 0 9 4] *i60i|l 8 : a/Wh* U AiES©®! 
& ' 

1 1 g©L i,COjt2 4 g©Co s d 4 £&<ig'&U, 
«**H»T. 8 0 CC-? 2 4mmtot£&, »»t5H 
ttdckOL i CoO,t&**»)fc. C1COL i CoOjJO* 
t7t?k>7'77^. ^'J^-Wbb'^'J^^aftit 
8:1: lfl^L. $ S> (CjiPJdN - *^;|/ fc?P U K . 

5 umC07)US.^±\Z 1 OmmX 1 Omml ^18 0/i 
m©J»$tC^^lxfc. $e>{C, 0 0tT2 4B$ 
MlnJI!l*fflttj*-r* ^ tCi 0 . hSE U ^OAIE 



(19) ftmW- 1 1 - 1 4 9 8 2 3 



m (7 5mg) 

[0095] $mm i 9 : mmfkuvmm 
mcmbm (^cis^xi?) . fMB&mmmm wtam 

m, 2700 < C^Sp d p) . tfVy-yitH-V^XDmmit 
8.6 : 0.4 : 1. 0©Ji-&!telCjS*J©N-;*3 i ;Pfcr D U K> 
**SJPA. y;U«»J«»ftftfc. HOj|ftjfK«»S*5l 5 
/xm©^$@±iC 1 0 mmX 1 0 mm, ft) 2 5 0 ^mCDJp 

sKtt*j«a!bfc. £<=>ic, »i o o < CT2 4mmmm 
m&nm-?2>zt\z&K>. osmg) 

[0 0 9 6] m&to 2 0 : L i -f ^->-^«flfcO«}jg 
7\>k:J>gffl^D— ^jpy^ftT, iffit»J19'T?l! 
itbfcH$&ft8i (lOmmXIOmm) (1.2 
M L i PF/EC + EMC (3 : 7) ) 
fefeOtd, JISE^Jl 7TPMbfcffi*^Sn*S-&ft: (ft 
•&#>6+ft-&%7) /7;P5-«>A^U-f KC«^7 
( 1 2 mmX 1 2 mm) £fi£ 9 "afr-fr, $£{£01 
JS0U1 8T?S!|jtUfc3A*;H-«S'J^^AiEg (1 0 mm 
XI 0mm) Citt (1.2M LiPF/EC + EM 
C (3:7)) S^SS-a-fctxOSIiSO^to-a:. 

/ifk^/^ML i -f*>-$:mm£%fro zwnm 

£, 6 0t. 2 5 < CTf£iSttfiE2.75~4. IV, «gitO. 5m 

mAh, 7.2mAhT^fc. 2 5t, f^ld«BE 

2. 75~4. IV.- 3femo. 5mA. MMZ. 5mAT?Ejfcm£«8 
jMLfetd^. f^tttittl.llmAhT, 5g3a<5 
0%t£M4>T-5i:TCD+M' ^;i/^tt5 3 OHIT&o 

[0 0 9 7] £JfiH2 1 : L i -Y *>^«ftO«i6 

«*syn#s^#: at^m 6+ft^7)/7jR-c/A 

LftKS^fHflrtiAW Mfr&*&6+flS-&i»7) /KW 2 

2 o o*^7-f ;ui»*fflv»fc6t^i.tt*ifi«2 o t.w\mz 
ut. 01 tcssn^^igcDL i •< 

Lfc. 6 CC. 2 5"CT-f£»)ttJ£2.75~4. 

IV. ®at0.5mAT3&Km*fT^:ofct d^.. 
§itt§«7.2mAh, 7.2mAhT'J&ot. 2 5 

"C. fPSj*ffi2. 75~4. IV. 3t®0.5mA, ^m.SmA 
-ejEHim&WMLfziiZZ, iMl§IH6.8mAh 
T\ tW5 0%l;M'>t5STO+)-'f i7)^tt5 6 

[o o 9 8] ^mm2 2 : l i 

jfibfeHSBftffi (1 OmmX 1 0mm) iZ&MWi (1M 
L i PF/EC + EMC (3:7)) <£-&g$-fc»-;t_h 
(C. *M^J 1 2TlULfc [ft^*6+ft^«7] /7 



3 &fc$SIS0l 1 8 TMifiLfcn/W hfc>J ^£AIE« 

( 1 OmmX 1 0mm) tC^^Jg ( 1 M L i P F 6 /E 
C + EMC (3:7)) £^g£ti-fct>CD£g£r)-&fc> 

fc„ 6 Ot:. 2 5 < CTfPlb«EE2.75~4. 1 

V. ««Efl.5mAT*iMISfT6;5&iC5. 

S»te#*7.2mAh, 7.2mAhTSr3fc. 2 5 

r. f£gj«EE2.75~4. IV, 3fe*0.5mA, Sl3.5mA 
T^ftttStftjgUfctc:^ S;*:;{fc®£»«6.8mAh 

[0099] nmm2 3 : l i ^^y-Ammomm 

7*^>*l«yn-^yf^rtTJ, SHJE^J 1 9 T§i 
igbfcHj&^ffi (1 OmmX 1 0mm) \zmM®\ 1 IT 
■MBLfc Mb^«6+fl:^«j7] JRJftfi^ttttJ&M&d 

R(ft^6+ft^7)/KW2 2 0 0&&7 4)V£k 
( 1 2mmx l 2mm) <SrHiBft11±tHi5 D^bl*. $ 
Sfc^Ufim 8T"S?jt'bfe3A*;i/hiEU^^AJ£S (1 
OmmX 1 0mm) \zHfam 1 1 T"P§2Lfe#&S"3-tt;ffl. 

6 or. 2 5'CTf^i!j^ffi2.75~4. IV. 'Bgft0.5mAT 
3eMn&fttZ-Dfc£Z\*>. I*&ttili§^7.2mA 

h, 7.2mAhTibot. 2 5t, f^Sbmffi2. 75 

~4. iv, Mo.5mA. Mm.smAr'jtMm&mmi' 

«i*:*Sctt^*«5.8mAhT. tl*'5 0% 

{£M'>T£i;T©iM^;i/*#«:3 6 oisi-efc-Dfz. 
[oioo] nmm 2 a -. smttnm<o»m 

i. o©s-&#»Kja*j©N-^^ji/trp<j k>^^sp 

\Z 1 OmmX 1 OmmO^tcfTi!) 15 0 #m<£>jp£{;: 
fttfbfc. 1510 OtTl 0BfF«eeJSL. 
S (llOmg) £»ifc. 

[oioi] njsm 5 -.nm.-mm^>5 : > j &<nnm. 

T&Lfzm&feM® (14m g) 1 OmmX l Ommtc. M 
Mm (1M TEAB/PC + EC (3:1)) 
S-&fc««*nfflffl*Ufc. #!£, Slifi0iJl 5-CWifib 

it-f h*C^-&7^ Jl/A (12mmX12mm) &—Jf<D 



(20) 4#Hf§¥l 1 - 1 4 9 8 2 3 



k>, m 2 nzmmomf*.- mm u>t m& 

Lfc, d©a>x>+l-£. 6 0t, 2 5*C-rf^Ki@BE0 
-2.5V, mm.SmA-Z'-ftMm&ftfc-DtztZ.Z, 
§ltt4 7 0mF, 4 7 0mFT'^t. 2 5 

2.5mAT"©iA§i(i4 4 5mFT', 2ESfc«£ 5 

[0102] ^jsm 2 6 : «^-m«^>^>it©iaii 

(14mg) 1 0 mmx l OmmtC. H 

mm i 6 -rmm b & h &&» 6 + 7 ] ' JMMr&tt 

1 5T«ifiLjt*a^#: Mfc-&«6+fl:'&«7) 

5— ^A^IM HCI^-fil'A ( 1 2mmX 1 2 m 

m) &~Jj<DmWz9&Q $ btCfc O— ft»flS 

stto^fo-e-. 3>7 s >-y-«i«*x3i«+->»j|gT?i*ih 
u ^S-&ttffle£#;^8 o < c-ciB#p^Jn^a-&$ti-^c 

tJCiO. 0 2 !^$n-5^|jg©*^-S«n>5 :: >-t)- 
^ffitifibfe. >^ 6 0t, 2 StTf^l 

MS. 0 ~2. 5 V. «8K0. 3mAT3teK«*fTfto ifc <h £ . 
3, iMitt4 6 0mF, 4 5 0mFTS6oft. £ 
fc. 2 5TC, 2.5mATfflg*§ili3 0 0mFT, * 

&**5 oIEIl*ojgbT ; fo(3t^^:$a(ca<li^if e c^o 

[0103] 

[oio4] sfc. *»H©rt«- : FB#«!PKs«Mi-r 

[HI] 



€T. *tt»E*H4. ffifflBAtt. flMStt. 

[0 10 5] 

<, Si^w^tt, mitt, sfe^ttfc 

[01] #*9JK«k*«il&©— «T?»*SaMM&©H 

[02] *^B^(c«ksm»;-a«p>5 :? >-y-cDiiig0!i 

©HB8$t®0o 

1 IE® 

2 Sftl^I 

3 Affi 

4 

5 &m&mmm±m 

8 M^mwmmm 

9 ttfettgtJIB&ihffil 

1 0 u— 

[02] 



^4 « 






^ 






7" 


8 7 



(21) 
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(51) Int. CI. 6 
C 0 8 G 
C 0 8 K 



C 0 8 L 
HO 1 G 
H 0 1 M 



63/47 
3/22 
3/24 
5/19 
5/49 

55/00 
9/025 
6/18 

10/40 



F I 

C 0 8 G 
C 0 8K 



C 0 8 L 
H 0 1 M 

H 0 1 G 



63/47 
3/22 
3/24 
5/19 
5/49 

55/00 
6/18 

10/40 
9/00 



E 
B 

3 0 1 G 



02) ^mm mm 



a2)mMm mm jew 



i ^~ i ea*n 



